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OFFICIAL encoder, and rack/pinion mechanization. It provides

position output proportional to digital command in-

PUBLICATIO N S puts for eventual use in the control of a missile

launcher hydraulic power drive. In operation, the error

NWC Technical Publication 4501 is calculated (from the digital error signal, which is gen-

crated as the difference between the digital command

Geologic Evaluation of San Clemente Is- and the feedback) and applied as the command to the

land as a Location for a Rock-Site I Installation, digital senvovalve. The tests conducted established that
C. F. Austin. China Lake, Calif., NWC, March the digital valve can be used in a closed-loop configura-

by6. 28 pp. C LAS IF. tion to provide digital position control.
1968. 28 pp. UNCLASSIFIED.

ABSTRACT. San Clemente Island has been The development of the servovalve itself is

studied to determine the geolpgic suitability of em- documented in NOTS TP 3913 and NOTS TP 4298.

ploying the island as a candidate site for the construc-
tion of a Rock-Site I installation, the laxid-linked ex- NWC Technical Publication 4624
perimental laboratory. The studies of the island con- Compilation of Spectral Emittances of
sisted of a review of the geologic literature, aerial re-

connaissance, geologic mapping, core drilling, borehole Background and Target Constituents in the 8-

pumping, and offshore geophysical studies and sampling to 14-Micron Range, by John W. Czarnik and

operations. Based on the results of these investigations H. P. Leet. China Lake, Calif., NWC, September

the recommendation is made that the laboratory area 1968. 188 pp. UNCLASSIFIED.
beneath the sea floor be located off Mail Point with
access tunnels to the laboratory originating at either ABSTRACT. A search of the unclassified litera-

Mail Point or Lost Point. Although Rock-Site I labora- ture for 8 to 14 micron spectral emittance information

tory construction is believed to be technically feasible on infrared background and target materials resulted in

at San Clemente Island, the proposed undersea instal- a comprehensive compilation that is presented in this

lations will encounter major inflows of saline water report. The report abstracts information published

from the volcanic host rock, requiring grouting or other prior to October 1967 and concerns the room temper-

water control measures; the access to the water mass ature spectral dependence of the emittwice of various
wil be limited to either shallow shelf areas or to water classes of materials. A large amount of data is available

depths of the order of 1,250 feet or more because of in the literature for certain material classes such as

sediments in the offshore areas; and site engineering will metals, paint coatings, and minerals, and representative

be hampered by the apparent steep seaward dip that data is here abstracted. Little information is available

develops in the offshore andesites. As a candidate site, for the material classes of foliage, soils, plastics, and

San Clemente Island is considered to be feasible but other synthetic building materials. All useable reported

difficult, data on these materials is presented. The selection

NWC Technical Publication 4503 criteria for the iclusion of data is presented. Tech-

niques commonly used to obtain emittance. absorptance,
Subvex Functions and Bohr's Uniqueness and reflectance data are outlined. A bibliography of

Theorum, by Roy Leipnik and R. Oberg. China open literature reports containing emittance data is pre-

Lake, Calif., NWC, March 1968. 4 pp. UNCLAS- sented.
SIFIED.

ABSTRACT. A new proof, based on asymp. NWCCL Technical Publication 782
totic convexity, is obtained for Bohr's theorem on the Horizontal End-Loaded VLF Transmitting
uniquencss of solution of the difference equation for Hntennaab E nd W. K. Moising
the gamma function. Antenna, by E. W. Seeley and W. K. Moision.

Tem nc Publication4Corona, Calif., NWCCL, June 1968. 49 pp.

NWC Technical Publication 4519 UNCLASSIFIED.

Closedl.oop Evaluation of a ± 7it Difi- ABSTRACT. A comparison is made of the the-
talSerovahie, by C. D. Shah. China Lake, Calif., oretical and experimental performances of a small, easily
NWC Mlarch 1968. 126 pp. UNCLASSIFIED. constructed, VLF transmitting antenna. It is a horizontal

A BSTRACT. This report is a facsimile of a end-loaded multiple-dipole antenna which takes advantage
contractor R&I) summary report. It documents the of the earth's conductivity. Radiation efficiency, input
evaluation of a ±7-bit digital electrohydraulic servo- impedance, bandwidth, and long range field strength
valve, used in a closed loop with an actuator as a digi- measurements were made; phase and amplitude stabilities
tal position-control device, and describes the advanced of the radiated field were measured during rainstorms;
development and production configuration requirements and multiple-frequency resonance tuning was investigated.
needed to bring the experimental servovalve model to The radiation efficiency of the experimental dipole is

production status, modest but is increased considerably by the addition of

le lowd loop used for the evaluation consist- parallel dipoles. The bandwidth is very high (25%). and

ed of te digital wervovalve, a linear actuator a feedback the power radiation capability is far above that of any

other type of VLF transmitting antenna.
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ABSTRACT. The problem of constructing lin-
ear shift resisters with a mini-nwn number of adders
has provoked interesting research on the theory of tri-
nomials over the field with two elements. Each adder
which can be eliminated significantly increases the
speed at which the sequence can be generated, and lin-

PROFESSI ON A L ear shift registers corresponding to trinonials have
only one adder. In this paper we uescribe a class of sw

PA PE RS quence generators employing J-K flip-flops in place of
the usual delay elements, and which require no adders
or additional gating. J-K %p-flops operate at a speed
comparable to that of delay elements. If n is the num-

011212 ber of flip-flops, then for n = 1, 2, 3, 4, 5, 6, 7, 8, 9, 10,S11, 15, 17, and 18 a sequence of period 2n-I can be
Adicoff, A., and A. A. Yukelson. "Tor- generated. This sequence is linear and has the well-

sional Braid as a Kinetic Tool for the Study of known randomness and correlation properties. A ta-
the Polymerization of Viscous Materials. 11. ble in the final section of this paper gives the periodic

Catalytic Effects in the Polymerization of Car- c for all n 19.

boxylic Acid-Terminated Polybutadiene Prepoly- OL 1215
mers with Tris[l-(2-methyl)aziridinyl] phosphine Austin, Carl F. "Manned Undersea Instal-
Oxide," J APPL POLYMER SC, Vol. 12, No. 8 lations," presented at the ASCE Conference, San
(August 1968). pp. 1959-65. Francisco, 6-8 September 1967.

ABSTRACT. The torsional braid technique for
studying the polymerization of viscous substances has OL 1216
been extended to a study of the homogenous catalytic
behavior of a number of acidic and basic catalysts in the Austin, Carl F. "Rock Site Undersea Con-
polymerization of carboxy-teiminated polybutadiene struction," Northeast Regional Meeting Proceed-
with tris(methyl aziridinyl)phosphine oxide. No general ings, Washington, D. C. The Society of the Amer-
catalytic behavior was observed. Specific catalysis was ican Military Engineers, 1967. pp. 18-23.
observed in the case of lithium oleate, where the gel
time was decreased, and in the case of bis(tri-n-butyltin) 0L 1217
oxide, where the gel time was increased. The average
energy of activation for all of these polymerizations was Austin, C. F. "Rock Site--A Way Into the
13.9 ± 0.5 kcal./mole. This energy of activation and the Sea," Sea Frontiers, Vol. 13, No. 6 (November -
reaction environment, when compared with the data in December 1967), pp. 342--52.
the literature, strongly suggest that the explanation that
a change in the rate-determining step occurs as a function OL 1218
of the polarity of the reaction medium fails to account
for all of the results. Bauer, E. "On the Nature of Annealed

Semiconductor Surfaces," PHYS LETT, Vol. 26A,
OL 1213 No. 11 (April 1968), pp. 530-31.

ABSTRACT. The combination of low energy
Alitop, W. 0. "Free Planes and Coilinea- electron diffraction and Auger electron spectroscopy of

tions," CAN J MATH, Vol. 20 (1968), pp. 1397- annealed Si(l 11) surfaces indicates that the surface
1411. structures previously attributed to clean surfaces are

ABSTRACT. This paper consolidates and ex- associated with very thin reaction Layers.

tends previously known results regarding free projec-
tive planes in order to facilitate the study of their OL 1219
collineation groups. An upper bound mn for the orders Beckstead, M. W., and T. L. Boggs. "The
of thelmite subgroups of Gn is established, where Gn Effect of Oxidizer Particle Size on Nonacoustic
is the collineation group of the free plane F. of rank n04. Instability," in 4th Combustion Conference,

Interagency Chemial Rocket Propulsion Group,
OL 1214 comp. and ed. by Chemical Propulsion Informa-

tion Agency. Silver Spring, Md., CPIA, December

Alltop, W. O., A. V. Pratt, and R.C. 1967. CPIA Pub. No. 162, Vol. 1, pp. 337 46.
Burton. "Algebraic Theory of Flip-Flop Se- ABSTRACT. This paper presented a "layer
quence Generators," INFORM AND CONTR, frequency" concept which explained certain combus-
V ol. 12 (t68), pp. 193 205. tion instability anomalies which occurred between the

6 7
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normally used one-dimensional thermal wave analysis p==l, a condition usually interpreted as specular reflec-
and the data obtained from a series uf propellants tion of the conduction electrons, for surfaces about tn
having a bimodal ammonium perchlorate particle size order of magnitude rougher than the value predicted bywhen fixed in the L* burner. This layer frequency con- simple diffraction theory. For rougher surfaces, p
cept also predicted a dual frequency, i.e., two frequency dropped rapidly to 0 and, for the roughest surfacesregimes, which could be positively correlated with the studied (,,,I00 A rms), the reflectance was somewhat
particle sizes used in a particular propellant, lower than that predicted theoretically.

0L 1220 OL 1222
Beckstead, M. W., and F. E. C. Culick. Bens, Everett M., and Charles M. Drew.

"A Comparison of Analysis and Experiment "Diatomaceous Earth: Scanning Electron Micro-
for the Response Function of a Burning Sur- scope of 'Chromosorb P'." Nature, Vol. 216,
face," in 4th Combustion Conference, Inter- No. 5119 (December 1967), pp. 1046--48.
agency Chemical Rocket Propulsion Group, ABSTRACT. The scanning electron microscope
comp. and ed. by Chemical Propulsion Infor- is used to illustrate the variety of particles and diatoms
mation Agency. Silver Spring, Md., CPIA, De- present in the diatomaceous earth used as an "inert"
cember 1967. CPIA Pub. No. 162, Vol. 1, support for gas chromatography. The kind, number,
pp. 331-36. and size of the holes can be determined in specific dia-toms found in Chromosorb P. The effect of the holesABSTRACT. This paper examines data ob- on gas chromatographic column performance and fil-tained from both L* and T-burners and compares it to tration effectiveness can be estimated as well as thethe theoretical response function reasons for the high surface area of this support.

i = =R= nAB eL 1223
--. = R A A_ +ABBergman, T. G., and J. L. Thompson.P P P PX + 7- (I+A) + AB "An Interference Method for Determining the

Degree of Parallelism of (Laser) Surfaces," APPL
On the basis of this comparison it was deduced that the OPT, Vol. 7, No. 5 (May 1968), pp. 923-25.
existing analyses of the response function for a solid ABSTRAC'r. A method for measuring the anglepropellant are inadequate and that the assumptions made between two nearly ,arallel surfaces is presented. Con-in deriving the response functions ar at fault. venient to use, the. :ethod has ample brightness and sen-

sitivity for use in aligning the v'arious surfaces often
eL 1221 found in laser cavities. A cw laser is focused to provide

Bennett, H. E., J. M. Bennett, E. J. Ash- a point source of light which illuminates the. two sur-
ley, and R. J. Motyka. "Verification of the faces in question. The reflected light beams form an

interference pattern from which the angle between theAnomalous-Skin-Effect Theory for Silver in the surfaces can be easily measured. A simple equation isInfrared," PHYS REV, Vol. 165, No. 3 (January given relating the fringe position to angular separation.1968), pp. 755-64.

ABSTRACT. The measured infrared reflectance 0L 1224of silver films prepared by rapid evaporation in ultrahigh
vacuum was found to be in excellent agreement (0.1'f1) Bilbo, A. J., C. M. Dougls, N. R. Fetter,
with values predicted by the anomalous skin effect and D. L. Herring. "Synthesis and Thermogravi-
theory in the wavelength region from 4-24 u (values of metric Analysis of Diol-Linked Tetrameric Hex-
wv between 15 and 2, where r is the relaxation time). aphenyldichlorophosphonitrile Polymers,"
If a small correction term was included for electron. J POLYMER SCI A-I, Vol. 6 (1968), pp. 167 1-electron collisions, the agreement could be extended to 85.
I (wv 50). The theoretical curves were determined

from values of dc conductivity and Hall constant mea- ABSTRACT. Several high molecular weiht
suired on silver films prepared in the sane evaporation polymen have been prepared from the reactions of
as the optical samples. No optical data were used to fit hexaphenyldichlorophosphonitrile tetramer with p.p-the calculated curves to the experimental data. Silver biphenol, 4,4#.oxydiphenol, resorcinol, and benzidine.
films of varying degrees of roughnes were prepared by A simple fractionation procedure yielded samples of
evaporating silver onto superamooth fused-quartz optical the biphenol-linked polymer with molecular weightsflats which had been roughened with calcium fluoride of approximately 500,000. DTA and TGA studies offilms It was found that there was no difference be this polymer in a variety of envrionments indicate
tween the infrared reflectance of rough and smooth thermal degradation is initiated in the phosphontrle
silver samples for roughnesaes up to 45 A ns Thus

8 9
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01 1225 ABSTRACT. It has been shown previously
that two overlapping circular zone plates will create

Bottka, N., and U. Roessler. "Electro- the image of two separate zone plates, two circular dots

reflectance Near Anisotropic Interband-Edges," of light, with the closeness of the dots proportional to

SOLID STATE COMMUN, Vol. 5 (1967), the degree of overlap of the zone plates. It is shown

pp. 939--43. here that more complicated patterns can be produced
by superpositioning of zone plate sections if the zone

ABSTRACT. We report here on electro- plates are cut so that the same number of sections over-

reflectance near arusotropic interband edges in cubic lap in each area.

crystals. Assuming ellipsoids and hypert aloids of

revolution for the interband energy surfaces, contri- OL 1230
butions from the different critical points in the Cordes, Herman F. "The Preexponential

Brillouin zone'of the same symmetry to AR/R is Factors for Solid-State Thermal Decomposition,"
considered.

J PHYS CHEM, Vol. 72, No. 6 (June 1968),

OL 1226 pp. 2185-89.

Buecher, R. W., R. R. Lindemann, and ABSTRACT. The preexponential factors for

N. W. Rees. "Identification of the Dynamic both unimolecular and bimolecular solid-state thermal

Characteristics of a Pneumatic Servo System," decompositions are analyzed from the point of view of

presented at the First Asilomar Confcrence on activated complex theory. The effect of molecular ro-

Circuits and Systems, Pacific Grove, Calif., tation in both the reactants and the activated complex

1-3 November 1967. is considered. If the activated complex has freer rota-
tion than the reactant, the first-order preexponential

ABSTRACT. This paper describes two practical factor is high. In the bimolecular case, the activated

identification techniques for estimating in a least squares complex is likely to have restricted rotations leading

sense the describing characteristics of linear dynamic to very low pseudo-first-order preexponential factors.

systems. This approach is compared with other treatments.

The first technique determines the sampled im-

pulse response of the system by cross-correlation using OL 1231
pseudorandom binary test signals, whilst the second Cordes, Herman F., and S. Ruven Smith.
technique identifies s ,e coefficients of the system dif- 'he Thermal Decomposition of Solid Alkali

fcrence equation representation using a recursive up- "ehra e cmpH s E Vol 72 kN.i

dating computer algorithm. Perchlorates," J PHYS CHEM, Vol. 72, No. 6

Application of both these schemes to identify (June 1968), pp. 2189--94.

the dynamic characteristics of a pneumatic servo system ABSTRACT. The solid-phase thermal decom-

is described, with results from both methods and a com- positions of Na. K, Rb, and Cs perchlorates have been

parison of the methods given. Some detail of the experi- studied between 350 and 500 , at low percentage de-

mental setup and experimental difficulties is described. composition. The major products are 02 and C03-.

The decomposition rates were determined by direct

01 1227 measurement of the O2 -evolution rate using a Bendix

time-of-flight mas spectrometer. Al four salts have

('lawson. Arthur R. "Back-Reflection nearly the ne rate of decomposition below 410 .

X-Ray Diffraction of Selected Small Areas," Above 4100 the rate ot NaCK) 4 is abnormally high.

REV SCI INSTRUM, Vol. 39, No. 4 (April The results are interpreted in terms of a homogeneous.

1968), pp. 597 98. bimolecular solid-phue reaction between neighboring

0 4- ions. A detailed model of the activated com,-

01 1228 
plex is discussed.

('olberg, S. R. "Digital Method of Mea- OL 1232
suring Exponcentially Decaying Signals," Note, Culick, F. E.C. "A Review of Calcula-

RI.V SI INSTRtIM, Vol. 39, No. I (January tions for Unsteady Burning of a Solid Propel-

1M),), pp. 133 36. lant," AMER INST AERONAUT ASTRONAUT

J, Vol. 6, No. 12 (December 1968), pp. 2241

OL 1229 55.

Conger, R. L., L. T. Lung, and J. A.
Parks. "Synthesis of Fresnel Diffraction Patterns OL 1233
by Overlapping /one Plates." APPL OPT, Vol. 7 Culick, F. E. C. "Some Nonacoustic In-

(April 1908), p. Q 3. stabilities in Rocket Chambers Are Acoustic."

10 11
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Technical Notes, AMER INST AERONAUT states. Changes observed in the optical properties of

ASTRONAUT J, Vol. 6, No. 7 (July 1968), Ge on disordering can be explained using these re-

pp. 1421 23. sults.

OL 1234 OL 1239

Curry, E. E. "The Analysis of Round- Drew, Charles M. "Chemical Applica-
Off and Truncation Errors in a Hybrid Control tions of the Scanning Electron Microscope," in

System," INST ELEC ELECTRON ENG, Scanning Electron Microscopy, Proceedings,
TRANS, AUTOMAT CONTR, Vol. AC- 12, 1968. Chicago, Ill., ITT Research Institute,

No. 5 (October 1967), pp. 601 04. Apr i 1968. Pp. 106-19.

ABSTRACT. The round-off and truncationApi198P.16-9
errors Ra t hy r o and re ABSTRACT. The Naval Weapons Center has

s of digital-analog (hybrid) servo system are established a scanning electron microscope facility in
studied in terms of thc least upper bound and second their Research Department for the purpose of provid-

moment, or variance. The study was applied to the ir ne epa tme a p upos of prvi-

azimluth function of a guided missile launcher system ing new caiiy. Some applications of the instru-

and a digital controller designed for the launcher sys ment to problems of chemistry have been selected and

tem The techniques employed can be generalized are discussed in this presentation to demonstrate new

tern, Tpe ther analo-dta of gitaliyed areas of investigation in which the instrument has made

and applied to other analog-digital or digital systems. significant contributions. Attention has been given to

OL 1235 
the special behavior of thin membranes, and some han-

dlng techniques are related to chemical applications.

Dehority, G. L., and H. B. Mathes. Only the emissive mode of SEM has been utilized in

"Acoustic Response Function Equation for a T. these studies, and several pictorial examples have been

Burner with High Heat Loss," Technical Notes, included under each topic to how typical results.

AMER INST AERONAUT ASTRONAUT J, OL 1240
Vol. 6, No. 4 (April 1968), pp. 741 - 42. Drew, Charles M., and Bernadine D.

OL 1236 
Tschudy. "Aquilapollenites: Fossil Polen as
Seen Under the Scanning Electron Microscope,"

Diehl, Robert C. "New Management GEOL SOC AMER, BULL, Vol. 79 (December

Techniques Evolved in Developing Procedures 1968), pp. 1829--32.
for Major Weapon System Development Pro-

grain." NAV MANAGE REV, Vol. 13, No. 4, ABSTRACT. Photographs of a Late Cretaceou s

5. 6(Aprl, ay, une1968, p. 1215.species of Aqullapollenites illustrate the usefulness of
5, 6(April, May, June 1968). pp. 12 !5. the scanning electron microscope (SEM) for the study

of fossil pollen. The SEM has the advantages of great

OL 1237 
depth of focus and wide range of magnification; using

O iL7 Sppresent techniques, its ute for the study of unsectioned

lr iliberto, Stephen P. "Scale Factors for specimens is limited to the observation of surface detail
iPeriodic Surfaces." SIAM J APPL MATHi,

Vol. 1, No. 5 (September 1968). pp. 1119, OL 1241

Engel, Albert E. J., Bartholomew Nagy,
Lois Anne Nagy, Celeste G. Engel, Gerhard 0.

OL 1238 W. Kremp, and Charles M. Drew. "Alga-Like

Donovan. T. M . and W. E. Spicer. Forms in Onverwacht Series. South Africa: Old-

D'(naages in the 1).nSY ofStates of German. est Recognized Lifelike Forms on Earth,"

lull) Oh thSOrdering as Observed by P otocmis- Science, Vol. 161 (September 1968). pp. 1005

Sl.t,. PIIYS RIEV LETT, Vol. 2 1, No. 23 (De- 
d.

Menaber 196$X). pp. I1572 75. ABSTRACT. Spheroidal and csapshaped. car-

AISTRAI. An optial density of states i boraceous aip-like bodies, as well a filamentous struc-

A BI'llhous GC deived from photomisfon meate- tuun and amorphous caubonaccous matter occut in

noents %him% that thee frotmum in the val nce-band sdimentary rocks of the Onverwacht Series (Swatiland

densnts hof It shifted 1 5cin t hgher enery System) in South Africa. The Onverwacht sediments

wil fes hl I to thk' c tAhliindenuty OsCIL Ni e than 3.2 eons. and they an p oably the old.

oft t. n tee in d ensity eNo s. little Ia llmentary rocks on Earth, The budl

tfbctu" tihoblied fn th uonductton-band dendt Onverwacht sediments Ie approximately 10.000 meters

of stuat ort the ndphoua material, whereas stor suatIicap Y below the Fit Tree edimentry rocks.

structure ' presented an the crty"stallne denuty of from which similar ogank micrustrucltres have been

12 1312]
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interpreted as alga-like microfossils. The Onverwacht OL 1246
spheroids and fidaments are best preserved in black,
carbon-rich cherts and siliceous argillites interlayered Fletcher. Aaron N., and Carl A. Heller.
with thick sequences of lavas. These lifelike forms and "The Alcohol Self-Association Darner
the associated carbonaceous substances are probably and the Adsorption Band(s) near 1.53 pm,"
biological in origin. If so, the origins of unicellular J PHYS CHEM, Vol. 72, No. 5 (May 1968),

life on Earth are buried in older rocks now obliterated pp. 1839- 41.
by igneous and metamorphic events. ABSTRACIr. Evidence is presented that in-

dicates that the infrared adsorption at 1.528 um is due
O. 1242 to a combination of 0-H and C-11 stretch modes of the

Fetter, Neil R. "Organoberyllium Corn- monomer of aliphatic alcohols. Although an adsorp-
pounds," ORGANOMET CHEM REV 3 (1968), tion band at 2.86 rn can be shown as being due to the
ppounds4self-association dimer, the concentration of this dimer

is found to be too low to affect the material balance

equations of the major self-association species. No

OL 1243 dimer adsorption band was observed in the overtone

Fischer, J. E., and B. 0. Seraphin. "Mod- region.

ulated Reflectance at Oblique Incidence," SOLID OL 1247
STATE COMMUN, Vol. 5 (1967), pp. 973- 76. Fry. J. L., H. H. Caspers, H. E. Rast. and

ABSTRACT. This note demonstrates that ob- S. A. Miller. "Optical Absorption and Fluoes-
* servation of modulated reflectance at oblique rather 3.A.Mipecra DOpti aFrto adM Plu Ys
than normal incidence increases the analytical poten- cence Spectra of Dyin LaF3," J CHEM PYS.

tial of the method; the component polarized parallel Vol. 48, No. 5 (1 March 1968), pp. 2342 48.

to the plane of incidence exhibits an 'angular line shape' ABSTRACT. The absorption spectrum of
near the llrewster angle characteristic of the type of Dy3*(419) in LaF 3 has been observed at 770 and 4.20 K

critical point involved in the transition. in the 3000 30000-A wavelength region. The fluores*

4ence spectrum was observed in the range from 4500
OL 1244 to 11000 A. Front an analysis of the observed trm-

Fischer, J. F., B. J. Parsons, and it. E. sitions, it was posible to asaign J+A Stark components

Bennett. "Spurious Observation of Scattered for most of the states below 24000 cm- I. The inter-

Light in Ultraviolet Instrurmcnts," Letter to the mediate coupling ffee-ion energy levels for DY* I have

Editor, APPL OPT, Vol. 7, No. 4 (April 1968), been calculated including the interactions of all the

pp. 7 15  lb, multiplts of the 419 confliuration. 1 he final least-
Suares fit, with the inclusion of configuration inter-
action, gave a mean erro! , 25 cm t with the follow-

1245 i values for the pazametes: I , 436.5. I4 ' 64 12.

Fletcher. Aaron N. "Fluorescence rnis. w 6,566, r - 1930. u -2885 cm 1  The calculated

sion Band Shift with Wavelength of Excitation." enesW levels and wavc-funttions below 40000 cm

J PIIYS (IlM. Vol. 72. No. 8 (August 1968). pretented and diwusid.
pp. 274 2 40. 

L 1 4
ADS I RACT. (•ntrar, to previous reports, the 01 1248

-Ass,.l.ngtl position of a fluorewence emisaion band Gordon. A S -C. M. Drew- J I- Prentce,
need not remain fixed with variation of the wavelength and R. If. KnipC. ATclnC.qu s 1rw. ti1 Study 'f

Wl ccstation (crtin fluorescent compounds with ro the Cutbustion of Metuls." AMER INST AERO.
talahle au.ochromsK prous Are shown to exhibit i flu- NALr" ASTRONAUT J. Vol b, No 4 (I'48)
orcscrnee band shift (|t %hift) in numerous solvents It pp, 577 K3.

tk positulated thai the It %hift is due to the ilhorescent

notkt.cuk
• 
cxiting in ii kas t o different "'vera" AINS RA(1 ()Mly 'il metal p"lIdes with

,onflsmation%. ca0i with It% own distinct eklcUoru: hih heats of combution ate of Intcre- .n IpellantsI

crtl Iransilmont Ihew Lonfurmattons can be un- The ssusta -wd Lombistion of metal Ocnurs it high

sadeted a bcinog tashiled b) the intefaL lion of the tompetatum. ma int de,4114 Of the pramt dfllkault

,,hl -i lh I€the sok-ukl in otlh ilit iound and to "mtuat. HIgh respo"W mWtlstflntitlvf tw h as

dek t10111%1
11) xtnIted slats tM I€ shift then tesuhls t drek W high vecd pho otnph '- and Vpe'trksols

|tlll the ssltatksn of different p rrtop n of thew menhl are employed to ubtan mfomaituwf on the

two Lnfornatwins ?2-Anmuopurie. o.o'-blphcnol, kItwmausof ..onbuYtti I uriher ,t't, titiuI de-

'1tho) quinAduw. lumil. 6-mclho%)qumaldinc. taa am obtaned by qise hOW the turMa konf 9-

h.inelhoKquinohrne. and quin'ne are hoAn tO have &1o which a an be studied un W1441 a" ckhlton

It thilt. mibcMOpY. Ugh~ip, s w sanMlg es tro" mtMaOrtP)
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The experimental results point out shortcomings in 01 1251
the combustion model in currcnt use. Thc mechanian Hammond, P. R ., and R. R.- Lake.
of the ignition is of great importance, both in engineer- "CageTrasfe Interactions of the Highiest
ing practice and in research studies, since the products VlnyHlds xhlds n xdsWt
of preignition reaction can remain on the surface and VlnyHlds xhlds n xdsWt
affect thc subsequent self- ustained burning. Ignition Aromatic Hydrocarbons and Fluorocarbons:
has been investigated using hot gases, electrically heated Ball-Plane Interactions," CHEM COMMUN,
wires, and flash radiation. The physical properties of No. 16 (August 1968), pp. 987  88.
the nmetal and its products determine the mechanism of ABSTRACT1. loty-six compounds Of dhe
the reaction. The greatest area of ignorance in metal ttewneaie ihrsett h O~b
combustion is the identification of reaction products geere xaioned wihrectt the oalnt iowiang
comthpro teaafntion of themenvaronment, halides, oxyhialides. and oxides are mok.zu-tes of high

co m osi ion of he nvi onm nt.electron afflitty and de rtonstra e chaa e-tran ser
01 1249 absorptions with "Oron; and (b) as such donois

produce stable complexes only in close, p111no1-lanre
(;ren. . K. ad I. Bucr I~oluioncombintnsm, and since the interactions are mostly
Grce. A K. andL. aue. "Eoluionof the "bail-planie" type, &lI associations ame very

of Water from Alkali Halide Single Crystals," weak or just contact. The generalizations ame u-
J APPL PIIYS.Vol. 39. No. 6(May 1968), fully coffet; inpartcular the phenotenon of fozini
pp.* 2769) 73. with colourloss, a criterion for simple eutectic phaise

diapisins, is found to apply to many Of the systems
ABSTRACT. The evolution of water upon heat- examined-

ing in vacuum of NaUI and KIlsingle crystals which
were exposed to controlled humidities for definite time 01 1252
intervals has been studied. Three types of water evofu- Haselti..!, William R. "Existence and
tion arc obst-rved (1) a constantly increasing rate of Stabihty Theorems for Exterior Ballistics,"
11,0 -Aith increassing temiperature attributed to bulk
1120 impunt) . (11) desorption peaks which arc believedSCIN APLM TC TR .Vo.6
to bk connected with a NiOlt-hydratc IKOII-hydratc) No. 3 (August 1968). pp. 386 400.
formation,' and (M1) bunts which are character istic of ABSTRACT. The equation g'efnuif te yaw
crystals cposed to .s sat urated -solution vapor pressure. of symrmetna prsgitias is examnined in caw$ whet

the yaw of repose is appreciable. The cv"11ditiOon
01 1250 nonlInear a.:'odynamic prpees aft found whkh per

suit steady corical ya* and steady epicycli motion U4.
liainind.' R -Sudison'onplces.exist. The atgbl&y conditin for these modes ane alea

Pirt X1. Acceptor Propettics of Some Perfialo- fon byte ptvdg rof o hdsinary lIfftefttt

getbu (ue '11II SOC (London), J. Scc. A adpinenra ytmo dWYW "

(Januinr I 40S). pp. 145 5 1. oao

AWItR1K.W. Suitabitits of the formula OL le 12dA 'Oawnad(hr.
N( ) tI I, lug JvWnb"ng ek"vRon .acce~ptor mokV-ulkselfCI.-xilloadhfi

t% di'v ussd %ic% abutrpt iont, man) of them amcae luminelcenct of Tct~akt%(dwxInhyb~amino)-
% ith % oours. of UMIn jvthakvvnobemtenr% with NN. tthylene.- in Oxidation of Oranic(CoofPunds.
dasicth) Lanthne. %NN N -tctn~mcthy~phny iwdismmrnne. I . Advanc" in ClemaStrY Stlics. No. 75. Wash.
'And a"rk'dnt~aitot~ecN awikwd to anglon. D. C.. American CheCMICAl Socitty. 1968.
thaviyti~nskr t$.anmtsonw. In I wek I Pp. 2245 44.

,omlirici -w formned m ausj.t.. 411. ad .S values anvi iardfa
skei~uw ~ti wnrnv~f 1hehrackko ABSTRACT. Wheb"*% ssewe Io

1,cwhe n i'hse' .W %tiewst than the kafisoen. utto somao at~t~4mtymt~
Nvniwi %''ke anid thewt qw s amar dssishemd (TWAi). the Ch"wsidetA$=" decays lwy n
lusthet Ito. the Vtsbk Irgu. alshouffh fromi the -i to Pemit ,uw stuies. Two deay fuew C00,140 is
1i41"1.-1 tht abuirptilms NO sess plos mre avilTa pVud@-tW*# O depends aapoa T At and I

nue~~ncn =U,01ntfwrburn 00cs losatatcmcatioft, IU kjgsstk of decay fdl be
-we- Amaows in the wit- aOW r itiased in trimsi WA~rw pod euwe for thw 0svIrki ft,

of thc 6os %%imctly ofdi kvraept molftuk and a milan. The elietny rat comatiat for the dbooela-
ps~t-ferw mntatam n W the aussnpkc (low~to rero tho1TXAI with TAt3*iobtai" -hi MOOee

Cqes biu'm sontoadt foeth li assssch li catae the deoUmpota of the amtosdgsue

thn', arm atsnt'sJ 0.. the hulk of ite do"s n44dbe
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01 1254 of optical quality sapphire, a uniaxial crystal, cut at

Henry. Ronald A. "'Preparation and De. 45,6* n 6 oteaisoe nuain

composition of I -Benz iloylimidazole," Note,.o eti rettosoftepiiee ietos

J ORG C-HM, Vol. 33 (February 1968),01 25
p'p. )899 900. L15

ABSTRACT l-Bcnziloylimidazole which can Jernigan, J. L. "Correlation Technique
tx- Vrcpaued isasfcoyyield from bcnzili acid andi Using Microwaves," INST ELEC ELECTRON

I carbsonyldimidazole displays many of the normal N ,PO Vl56No3(Mrh18)

reaictions or l-acylimidazoles. p. 374.

When Il-benziloylimidazolc is either heated by ABiSTRACT The technique descriied un

itscf at 145-1500 or refluxed in actlonitrile. a rapid Brflouin scattefti from microwalve sound at the Ifea.

and complex~ decomposition occur%. Carbon dioxide is agigi to achieve cros correlations. Spatilly cohernt
evolved and imidazole. beorzilide. l-benitzhydxylimidazole, lkht waves ame phage-shifted in the spatial domain by
I .3-dibenzhydryaimidazolium benzilate, and low- & phaaemodulated pulse train iln M Acoustic delay COIL
mokccuLa weight polyester of benzilic acid are formed. These modulated liht waves are, in turn. multiplied by

& phase plate to pouc the desired cwovittion.

01 1255
Hlightower, J. D., E. W. Price, and D. E. OL 1258

Zurn. "Continuing Studies of the Combustion Johnson, W. L. "The Characteristic
of Amnmonium Perchlorate," in 4th Combus*;on Function of a Harmonic Function in a Locally
Conicrencc. Interagency Chemical Rock- ., Euclidean Space," PACIFIC J MATH, Vol., 23,
pulsion G;roup, colnp. and ed. by Chemr ..j Pro- No. 2 (November 1967). pp. 291-97.
pulsion Informiation Agency. Silver Spring, Md.,
CPIA. December 1967. CPIA Pub. No. 162, ABSTRACT. The chrcersi funlon fog
Vol. 1. ppS 527 34. each hennonic function hasut peescaibd singularktlf

in a locally Eucldean space and the class of harmonic
AIISTRACI. - ats Aft presented for pure single fwaction, with bounded characteritics. The Mrain We

c~r stab of agnmoniuna perchhoratc (AP), pemanate =I, is that any batigoilc function of bounded Charuie-
doped AP &ad potaisurm-doped AP which irdirates that tauiatiN, cmn be lop wlisted As the differenace of two
the effect of dup~insi s to raise the low pressure deflapa podtde. harmoac fusnctions with prescribed *AN'l
lion limit and tu deversaw the buanting rate. It was aso ite Thsj, the waD-known theory of the, characer-
tvs.lusavy shown that the surface of thc self- isathe functuon ssociated with mesuniorlhc function
deflhpattng AP cosst of a frothy melt which was has an Analogue for harmonic functions in locally
prewnt due to the high hecating rate associated with EC1W spacr.
the aeltiflattation. and which wtns to be a prere-
unatc Its# the sustcnansv of m dqito.The ef- OL 1259
ted ol the dopants *a to a*#e the stability of the
s"fAt melt 4adlor the gas O&Ws kinctis Joyner. T. S. -The Thermal Dccompo-

sition of Solid cis-D~otetf aam miCcuball
OL 1256(1ll) Aide? J PlAyS ('HE.M. Vol, 7.2. No. 2

lulls%. M. I, .AL Olsen. and L, (February 196g). pp. 703 07.

%acluils. "Ptsbaswatiius in Vary Modcl 14 Spec- ASSTRACI SolId eldaiolugtnWnm~-
and11%1- fct tn T~rimilanc iaill 1) arnie intflkS the aW sm" laadS

traajsla~~~~~~adianctcrs-coel a011s1ledo rnmttne~fl) AM* A 1111011s an
NlIcasarcnicnls tif Anisirtspw Materials.' A.PPL &M to#epe to vitlin ('oN at a obah (UI)
0"l'TVtsL 1. %t.? IAugust I %K).pp. 1437 0001piss. Th (*ON rwbon hasa wel4efite 6
41 *actioa pautd folowedW by a1 001101401 f(Mt d"Q

%11%ltf'tt(ag Mlosel 14 stsmrphogoas. padsia Kksec pj imten dted from the Wn

chcl l~sc other preen and put" rq mnwaa have detjop p"Wld SMd thw ral ftwtio4 ant in good
p%a1al3sow %haracesis.a that affect the tranuait looYwf wkb eac LtjIV SMa wit th movis fawn
I~tai kCs of an~sesrpaowdkt WOat naternaklat he ia fth avow !u SM O the atkpwtawinmu The
kn. low mdeprr of polAau k% fit) sinistaist from eatawluada quwathmitly ts the man cemphs

1100 % to ~41 ksh hetrat to the Swek. it homin nowe .*a" (11) fy~lqom Md is liapporled bry bliied rate dilt.
'asusus li ,serqhIn the nCW . the war1ttmi 7M aovsa&% blfy reavent an 91"A* 1v a~s6

44 t1w skpaw tie pnlatation istat) 'aa arvro isla. ptine of 11se kipetlka of this reaitio A Ws 61,10twe
A.hUmmr Qhuirh %Iined masmsa at arusale) gamlina 10 (nt1 e a ), l) be beentf

0 7 7 '. 1. and 1 27 m The 4" Aral ttamiatom *deatd-
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OL 1260 mixing procedure rcsults in the formation of reinforcing
Joyner, T. B. "The Thermal Decompo- fibers in sit.

sition of Solid h-i, aamminecobalt (Il) Azide. Properties of fluoroclastomers reinforced withThe Cobalt (II) Reaction," I PHYS CHEM, halopolymel resins, and a possible mechanism of rein-Vol. 72, No. 13 (December 1968), pp. 4386- forcement are discussed in this paper
91. OL 126

ABSTRACT. The rates of decomposition of Kelly. H. R. "An Extension of thesolid hexaamminecobalt (Ill) azide to cobalt (I) corn- Woods Theory for Unsteady Cavity Flows,"plexes have been measured, and the kinetic parameters J BASIC ENGR Vol. 89. Series D No. 4 (De-have been determ ined. Under low am m onia pressures J b er E N G , pp - 89 -806 .an apparent activation energy of ca. 46 kcal/mol is cmber 1967), pp. 789 806.to the values obtained for the analogous reactions of ABSTRACT. One of the most useful theoriesazidopentaamminecobalt (111) azide ard cs and trans- for the design of hydrofoils for use in cavitating flowdiazidotetaamminecobalt (l ) azide, suggesting a re- has been that of L. C. Woods. He solved the linearizedaction mechanism common throughout the series, problem for a two-dimensional hydrofoil in HelmholtzUnder higher ammonia pressures (50-200 tonf), the flow, at zero angle of attack, and tabulated the results.hexaammine is unique in showing a lower apparent His theory is here extended to include nonzero cavita-activation energy of ca. 32 kcal/mol. This may in- tion number and nonzero angle of attack. The resultsdicate a reaction path unavailable to the substituted are tabulated and some are compared with the originalcompounds. 
Woods theory.

OL 1261 
OL 1264

Joyner, Taylor B. "The Thermal Decom- Kraeutle, K. J. -The Decomposition ofposition of Solid trans-Diazidotetraamminecobalt Crystalline and Granular Ammo ium Perchlo-(1l1) Azidc," J PHYS CHEM, Vol. 71 1967), rate," in 4th Combustion Conference, Inter-pp. 3431- 38. agency Chemical Rocket Propulsion Group,
ABSTRACT. Solid tmns-diaaidtetraammine, comp. and ed. by Chemical Propulsion Inform-cobalt(Ill) azide can decompose to either CoN, a cobalt ation Agency. Silver Spring, Md., CPIA, Decem-(!!) complex, or under limited conditions triazidotri- ber 1967. CPIA Pub. No. 162, Vol. 1, pp. 535-amninecobalt(lll). The first two reactions have been 43.studied in detail and found to resemble their counter- ABSTRACT. The thermal decomposition of am-parts in the decom position of azidopentaam m inecobalt A B TAu' T e th a b e o mostiated a -(I11) azide. The CoN reaction shows a well-defined in- monium perchlorate (AP) has been investigated applyingduction period followed by a relatively fast decompo- three different methods in the first ptt of the worksition, Kinetic parameters derived from the induction the isothermal decomposition of ammonium perman-period and the final reaction are in good agreement with ganate-doped AP single crystals is reported. Part twoeach other and the azidopentaammine results. The quan- gives a description of the surface details of partiallytitative resemblance appears to extend to the more corn- decomposed pure AP single crystals. In part three anplex cobalt(ll) system. The two crystal forms of trans- attempt is made to extend the decomposition studiesdiazidotetraamminecobalt(ll) azide are similr in their of AP into the high temperature range to approximate-decomposition kinetics. 

ly 5600C. Differential thermal analysis (DTA) wasapplied to the decomposition of granular AP which was
OL 1262 sieved into three size fractions.

Kaufman, Martin H., and John Gonzales. 01 1265"Reinl orcement of Fluoroelastomers With Halo- OHB hs W r,pclyniers," RUBBER CHEM TECHNOL, Vol. 41, Krier, ,H. B. Mathes, E. W. Price, andNo. 2 (March 1968), pp. 527--32. M. Sumunerfield. "Entropy Waves Produced in
ABSTRACT. Exploratory development of Oscillatory Combustion of Solid Propellants,"reinforcing materials for fluoroelastomers has largely ICRPG/AIAA 3rd Solid Propulsion Conference,been directed toward finding a single reinforcing mate- 1968. New York, AIAA preprint no. 68-499.rial which would produce a fluoroelastomer composition ABSTRACT. The dynamic response of a flathaving high strength at elevated temperatures. Several solid propellant flame to an oscillating pressure fieldfibrous materials, such as polyimides or polyesters, ate was studied experimentally in a window burner fittedeffctivc reinforcing ingredients. Teflon powder will, to a T-tube rocket motor that served as a pressure osci-during the milling procedure, coalece and cold draw lator. The burned gas temperature wa% measured as ainto fibers. Thus, with Teflon powder, the conventional function of time (or phase) during a pressure oscillation,
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and also as a function of distance from the surface. gradients, including temperature inversios. Some dif-Such instantaneous measurements of gas temperature, ferences in the macsgadients in the California Currentwhen coordinated with simultaneous measurements are due to dissimilarities between reions of upwell .of pressure. provide a measure of the entropy content surface countercurrent, and current shear. Sharp snall-of each elk-mcnt of gas as it flows away from the flame. scale gradient changes may possibly be caused by dif-Since the entropy content of each element of gas is ferential curents and two-imensional Kobnogoovnearly conserved as it flows along. an entopy wave turbulence generated by current shean and cynam-train is formed. It is possible to make deductions re- imally unstable internal waves.
garding the physics of the dynamic burning process
by comparing the magnitude and phase of the observed OL 1270
entropy waves with the theoretical values predicted onthe basis of a particular flame model. In general, the Mallory. H. Dean. "Turbulent Effects inresults show that the temperature of the gas flowing Detonation Flow: Diluted Nitromethane,"from the combustion zone responds neither isentrop- J APPL PHYS, Vol. 38, No. 13 (December 1%7),icaly nor isothermally to the pressure. Such responses pp. 5302-06.we.re assumed in previous publications on the subject. ABSTRACT. prue rregularites ar hownHowever, on the basis of the KTSS model published to be present within the wave front in reacting nitro-recently. the m agnitude and phase of the entropy w ave t ane aee wi tin Th ro n t i est eri esare expected to vary in a more complicated form with methane-acetone solutions. Thoughoutie thest seriesthe imposed frequency and the propelat propeies, described, the reaction wave was overdriven, therebyThe observed waves reported in this paper tend to producing reaction in solutions too dilute to detonatesupport these KTSS theoretica expectations, in a normal manner. This device served to producelarge pressure irregularities which could easily be seen

with our optical system. The irregularities in moreOL 1266 dilute nitromethane solutions are several millimeters inR. B. "A Solution of Pipes's lateral extent although quite shallow normal to the waveLetpnik, R. B. "A hout of front. High-speed photographs are presented whichVehicle-Following Equation Without Lag," show the iregularities to vary with the nitromethaneTRANSP RES, Vol. 2, No. 3 (September 1968), d-Jution and with the strength of the initiating shock.
pp. 279-81.

OL 1271OL 1267OL17
L ang 1 

Miller, S. A,, H. H. Caspers, and H. E.Liang, C. Y., H. Piller, and D. L. Stier- Rast. " Lattice Vibrations of Yttrium Vanadate,"
wait. "Faraday Rotation, Spectral Emittance, PHYS REV, Vol. 168, No. 3 (April 1968),
and Hall Effect of Gallium Antimonide," APPL pHY REV- V.PHYS LETT, Vol. 12, No. 2 (5 January 1968), pp. 964-69.pp. 49-5 I. 

ABSTRACT. The l~ttice vibrations of YVO 4have been analyzed group-theoretically, and symmetryA BSTRACT. Based upon the two-band model, coordinates for the vibrations have been constructed.a combined analysis of the experimental data of GaSb The first-order Raman spectrum is reported in detailobtained from Faraday rotation, spectral emittance, and and preliminary results of infrared fIR) measurementsflail effect measurement is discussed, are given. Six of the seven allowed IR-active modes and
nine of the twelve allowed Raman-active modes haveOL 1268 been observed. Symmetry assignments are given for all

Lovett, J. R. "Determination of Salinity observed modes.Front Simultaneous Measurements of Sound Ve- OL 1272
locity. Temperature, and Pressure," LIMNOL 01 1272AND OCEANOCR, Vol. 13, No. 3 (July 1968), Nelson, L. S., N. L. Richardson, andpp. 557 5V. 

J. L. Prentice. "Apparatus for the Productionand Ignition of Metal Droplets With a Pulsed
01 1269 Laser," Albuquerque, N.M., Sandia (SC-RR-67-3026), December 1967. Also in REV SCILovett. J. R. "Vertical Temperature INSTRUM, Vol. 39, No. 5 (May 1968), pp. 744Gradient Variations Related to Current Shear 47.and Turbulence," LIMNOL AND OCEANOGR, ABSTRACT. An apparatus is described whichVol. 13, No. I (January 1968), pp. 127 42. forms and ignites single metal droplets in a controlled

ABSTRACt. Continuous temperature profile atmosphere chamber with a single pulse of focused radi-measurements made with the NWC SVTP instrument ation from a Nd-doped glass laser. Before heating, tinyreveal considerable structure in vertical temperature bits of metal-spheres, granules or squares of foil-are
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supported in the laser focus either on crossed fibers of OL 1276
the same metal or in an electrostatic levitation device.
Photographs of burning droplets at high magnification, Odencrantz, F. Kirk. "Glycol Contami-
complete trajectories, radiant emission histories recorded nation in Nucleation Counters," J APPL
with a photomultiplier, and time-resolved emission METEOROL, Vol. 7, No. 3 (June 1968),
spectra are presented as examples of the information pp. 522-23.
that can be obtained with the apparatus. ABSTRACT. Glycol contamination in ice nu-

cleation counters can reduce the measured value of the

OL 1273 nucleation efficiency. This and/or similar contaminants
may be responsible for the variation of results observed

Nielsen, Arnold T., and T. G. Archibald. by different laboratories.
"Displacement of Nitrite Ion from a 1,3-Dinitro-
alkane in the Formation of an lsoxazoline-2-
Oxide," TETRAHEDRON LETT, No. 30 (June 01 1277
1968), pp. 3375- 78. Odencrantz, F. Kirk. "Modification of

Habit and Charge of Ice Crystals by Vapor Con-

OL 1274 tamination," J ATMOS SCI, Vol. 25, No. 2

Nielsen, Arnold T., and Susan Haseltine. (March 1968), pp. 337-38.

"The Base-Catalyzed Intermolecular Condensa- ABSTRACT. Vapor contamination of the
tion of a,1-Unsaturated Ketones. Seif-Conden- atmosphere can produce changes in the crystal habit
sation of Styryl Methyl and Styryl Ethyl Ketones and the electrical charges produced on growing ice

to 5-Aryl-3-styryl-2-cyclohexen-l -ones," J ORG crystls

CHEM, Vol. 33 (August 1968), pp. 3264-72. OL 1278
ABSTRACT. Styryl methyl and styryl ethyl Odencrantz, F. Kirk, and Roger W.

ketones, ArCH=CHCOCH2 R (R = HCH3), having suit- Buecher. "Temperature-Dependence of the Po-
able aryl mbstituents (methoxy, dimethylamino) under- lity of Electrical Charges on Ice Crystals,"
go self-condensation in aqueous ethanolic sodium hy-
droxide to 5-aryl-3-styryl-2-cyclohexen-l-ones (6a-d) and Science, Vol. 158, No. 3798 (13 October 1967),
5-arYl-2,4-dimethyl-3-styryl-2-cyclohexen-l-ones (I1 a-g), pp. 256-57.
respectively. Similarly, 1-(2-methoxyphenyl)-2-methyl- ABSTRACT. The electrical polarity of ice
l-buten-3-one undergoes self-condensation to 5-(2-meth- crystals produced from a supercooled cloud is temper-
oxyphenyl)-3-1 l-methyl-2-(2-methoxyphenyl)vinyl] - ature-dependent. The charge polarity appears to be
6-mcthyl-2-cyclohexen-l-one (9). This behavior con- associated with the crystal habit. This phenomenon may
trasts with that of styryl alkyl ketones having R groups be important in precipitation and cloud electrification
larger than methyl; they undergo self-condensation to processes.
4-alkanoyl-2-alkyl-3,5-diaylcyclohexanones (3) under
the same reaction conditions. Spectral data for all com- OL 1279
pounds agree with the structural assignments. Retroaldol
cleavage of 2,4-dimethyl-5-(2-methoxyphenyl)-3-(2- Odencrantz, F. Kirk, William S. McEwan,
methoxystyryl)-2-cyclohexen-l-one (I Ia) bt heating in Pierre St.-Amand, and William G. Finnegan.
aqueous ethanolic sodium hydroxide at 150 led to 2- "Mechanism for Multiplication of Atmospheric
methoxybenzyl alcohol and epimeric 5-(2-methoxy- Ice Crystals: Apparent Charge Distribution of
phenyl)-2,3,4-trimethyl-2-cyclohexen-l.ones, 12a and b. Laboratory Crystals," Science, Vol. 160,
Eqailibration data and nmr spectra suggest that cyclo- (21 June 1968), pp. 1345-46.
hexenones I la-f have a trans diequatorial C-4 methyl
C-5 ar I configuration. The scope of tJe re-action is dis- ABSTRACT. Replication of ice crystals with
cussed with respect to substituents in the reactant styryl vapor of methyl 2-cyanoacrylate has produced evidence
alkyl ketone including number, position, and type of aryl of whiskers on them; an additional mechanism for the
substituents. A comparison is made, with respect to sub- necessary multiplication of ice crystals in the atmo-
stituents, between the two possible cyclization paths sphere is suggested. This replication technique also con-(Michael or aldol) by which th ie i zatacycic firms crystal clustering in the atmosphere and appears

olefinic diketone 2 forms cycloalkanones (3) or cyclo- to confirm the distribution of electrical charge on ice
alkenones (6. II). crystals.

OL 1275 OL 1280
Nielsen, Arnold T.. and William J. Houli- Palenik, Gus J., Jerry Donohue, and K. N.

hai. The Aldol Condensation. New York, Wiley, Trueblood. "The Crystal and Molecular Struc-
1968. 444 pp. ture of 3.Nitroperchlorylbenzene," ACTA
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CRYSTALLOGR, Vol. B24, Part 9 (September Bulletin of the Eleventh Symposium (Inter-
1968), pp. i 139--46. national) on Combustion. Pittsburgh. Pa.,

3-Nitroperchorylbenzene forms acicular cry- The Combustion Institute, 1967. Pp. 215- 17.
tals. with space group Pbn2j (No. 33). There are four
mol-.cules in the unit cell witha = 14*717, b = 10o707, 011284
and c = 5 @032 A. The structure was solved from a

sharpened three-dimensional Patterson function and re- Prentice, J. L., and L. S. Nelson. "Dif-
fined by Fourier syntheses and full-matrix least-squares ferences Between the Combustion of Aluminum
methods. The final residual, R, for the 745 observed Droplets in Air and in an Oxygen-Argon Mix-
reflections, measured with a scintillation counter, is ture," J ELECTROCHEM SOC, Vol. 115, No. 8
0.066. The benzene ring, wit', an average C-C distance (August 1968), pp. 809- 12.
of 1.380 ± 0*010 A, is planar but the nitro group is
twisted by 130 from this plane. Decreased resonance
interaction between the nitro group and the aromatic OL 1285
ring contributes to the long C -N distance of 1.497 A.
The C--Cl distance of I * 786 A is long compared with Pringle, J. Kenneth. "Lunar Gravity as a

a C--Cl bond where the Cl atom is unsubstituted. Large Power Source," presented at the Fifth Annual

thermal motions in both the nitro and perchloryl groups Meeting, Working Group on Extraterrestrial Re-
reduced the accuracy of the bond lengths of N O, aver- sources, Marshall Space Flight Center, Huntsville,
age I e25 A, and CI-O, average 1 - 45 A; however, the Ala. 1 --3 March 1967.
values in both cases are comparable to the distances
found in similar compounds. 01 1286

OL 1281 Rast, H. E., H. H. Caspers, and S. A.

Pearson, John. Contributor to Chapters Miller. "Infrared Dispersion and Lattice Vibra-
PearonJoh. Cotriuto to haperstions of LaF3," PHYS REV, Vol. 17 1, No. 3

2 and 4 in High-Velocity Forming of Metals, ed. (15 July 1968), pp. 1051- 57.
by E. J. Bruno. Dearborn, Mich., ASTME, 1968. (IC Jul 1968), pp. 105 1-57.

ABSTRACT. The infrared spectral emittance
of oriented single crystals of LaF 3 has been measured

OL 1282 in the range 4-125 Am. Eleven transitions have been

Porteus, J. 0. "Linear Unfolding Methods identified whose net moments are perpendicular to the

and Optimization for X-Ray and Similar Spectra," optic axis (Euxy). and five additional bands were ob-

J APPL PHYS, Vol. 39, No. 1 (January 1968), served having net moments parallel to the optic axis
(A2uZ). The data. taken near 4.2, 77, and 3730K, were

pp. 163-73. treated by Kramers-Kronig analysis and by classical
ABSTRACT. The problem of correcting x-ray oscillator dispersion theory. The results support a crys-

spectra and similar data for linear smearing or resolution tal structure of D3d4(P.cl) which is very slightly dis-
loss, i.e., unfolding, is reexamined with emphasis on torted from a unit cell of D6 h 3(P6 3Irn

cm ) symmetry.

accuracy limitations. The advantage of optimum The infrared results are in good agreement with the
smoothing or filtering in minimizing the effects of ex- results of a recent Raman investigation of LaF 3.
perimental uncertainties is demonstrated by comparing
three methods when applied to a simple example. The OL 1287
related roles of nonstationarity and the sample span in
optimization are considered in detail with reference to Rast, H. E., H. H. Caspers, and S. A.
such common difficulties as flattening of line peaks, Miller. "Infrared Spectral Emittance and Optical
excessive noise in line tails, and spurious oscillations Properties of Yttrium Vanadate." PHYS REV,
near large changes in spectral intensity. Refinements Vol. 169, No. 3 (May 1968). pp. 705-- 09.
tending to alleviate these difftculties are discussed, along
with ultimate limitations. Also discussed is a means of ABSTRACT. The infrared spectral emittance

sampling integrated spectra, which is useful when the E of single scrystals of YVO4 has been examined near

unfolding includes a differentiation, as in processing 4.2 and 770K in the wavelength range 4 125 Am, Of
electron energy-loss spectra measured with a retarding the expected seven active transverse optical modes at

field. K-0, six have been observed and assigned to their
symmetry species based on their polarization with re-
spect to the crystalline axes. The observed frequencies

OL 1283 of the transverse optic L'u modes were 196, 261, and
Prentice, J. L. "Comments on 'Funda- 788 cmin; and for A2u modes, 310, 455, and 803 cm'.

mentals of Combustion of Single Aluminum The relation between emittance and reflectance, E-IR

and Beryllum Particles'," by Andrej Macek, in " the opaque reglon of lattice vibrations, permits one
to determine the reflectance R. By least.square-fltting

26 27
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the reflectance data to an independent set of damped OL 1291harmonic oscillators, infrared dispersion parameters Slota, P. J., Jr., L. P. Freeman, and N. R.
were determined for the Eu vibrations. Fetter. "Metal Coordination Polymers. 1. Syn-

OL 1288 thesis and Thermogravimetric Analysis of Beryl-
lium Phosphinate Polymers," J POLYMER SCI

Schadow, K. "Experimental Investi- A-I, Vol. 6 (1968), pp. 1975-90.gation of Boron Combustion in Air-Augmented ABSTRACT. The preparation, properties, infr
Rockets," New York, American Institute of red, DTA, and TGA data are given for beryllium
Aeronautics and Astronautics, 1968. AIAA dimethyl-, tetramethylene-, di-n-butyl-, di-n-pentyl-, di-n-
paper no. 68- 634. heptyl-, methylphenyl-, diphenyl-, and bispentafluoro-

phenylphosphinates. Synthesis of dimeric berylliumABSTRACT. Studies have been made using a acetylacetonyl phenyl-[o-methylcarboranyl (B1 o)]windowed combustion tunnel to examine the mixing phosphinate is reported. The beryllium phosphinatesand burning between subsonic air and a supersonic fuel- were prepared by the reaction of beryllium acetylaceto-
rich exhaust of a rocket motor burning hydrogen- nate with the appropriate phosphinic acid.
oxygen-boron mixtures. The reaction processes were
recorded by high-speed cinephotography. Results of OL 1292
experiments are presented in which the following param.
eters were varied: (1) boron concentration in the pro- Westmacott, K. H. "The Flow-Stress
pellant (up to 55% by weight), (q) chamber tempera- Temperature-Depcndence of Quenched Alu-
ture of the primary rocket (750 K to 25000 K), and (3) minium," METAL SCI J, Vol. ) (1967), pp 177-
air to propellant flow ratio (3 to 15). The temperature 81.
of the primary rocket was calculated by assuming boron ABSTRACT. The yield stress and microstruc-
as a heat sink. These data showed good agreement with ASRC Thed sr and cotrol-
the experiments at low chamber temperatures. The ture of aluminium quenched under carefully controlled
strong influence of the primary chamber temperature on conditions have been correlated by means of transis-the boron combustion efficiency was demonstrated usn sion electron microscopy. A strongly temperature-the results of particle sapling probes and c-eftdiency dependent form of hardening has been investigated inmeasurents. By ircreasing p ob temperature detail and shown to be associated with submicroscopicfrom 7ueK to 2000 K the overall reaction efficiency vacancy clusters. These defects are probably the un-was mproved from 0.85 to 0.95. 

grown nuclei of the large dislocation loops that areformed concomitantly. Under certain quenching con-
ditions the hardening data agree with the predictions

OL 1289 of Fleischer's theory, suggesting that the nuclei are in
e B. 0. Electroreflectance," in a collapsed configuration that produces a tetragonalSeraphin, Bdistortion of the lattice. The significance of these re-Optical Properties of Solids, ed. by S. Nudelman suits becomes clear from the unified picture that

and S. S. Mitra. New York, Plenum Press, 1968. emerges when they are compared with other quenching

studies and with neutron-irradiation hardening.
ABSTRACT. This chapter, based on a lecture

at the NATO Advanced Study Institute in Freiburg,
1966, reviews the contributions of electroreflectance OL 1293
to an analysis of the band structure of solids, as of Westmacott, K. H., R. E. Smallman, andmid-1966. P.S. Dobson. "The Annealing of Voids in

Quenched Aluminium and a Determination of
OL 1290 the Surface Energy," METALS SCI J, Vol. 2

Shdo, Jose G., Martin H. Kaufman, and (September 1968), pp. 177-- 81.
Donald W. Moore. "Phenylmagnesium Bromide ABSTRACT. Octahedral voids up to 500 A in
Induced SN2' Reaction and Migrations of Fluo- diameter have been produced in thin foils of spectro-
rine in I, I -D4chlorodifluoromethyl)ethylene," opically pure aluminium by quenching. Transmisaion
J ORG CHEM, Vol. 33 (1968), p. 2173. electron microscopy has been used to investigate thethermal stability of these voids and it is observed that

ABSTRACT. The reaction of I ,l-dl(chloro- they anneal out rapidly in the range 150 200Y(, Thed AluorSmethyRAthylene with phenylmgnelum bro- kinetics of the annealing is in lood gr ment with thatdiflcifrrift e ty lne ithpheybragnislrn ro-expected fr'om a diffusion-coUolled rate pruVt wildmide leads to a mixture of products. Structural a .ign- expcte fr a surfuc nr ratercmenu f the soneric reaction products are discussed a value for the surface energy " * 1140 ± 200 ergs/cm2
as well as a proposed mechanin of their formation. ha been obtained.

28 29
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OL 1294 OL 1297
White, William C.. and Ailin J. Krueger. Wifliams, E. W., and Victor Rehn. "Elec-

"Shipboard Observations of Total Ozone from troreflectance Studies of I nAs, GaAs, and (Ga.

38°N to 60°S." J ATMOS TERREST PHYS, In)As Alloys," PHYS REV, Vol. 172, No. 3
Vol. 30(1968), pp. 1615-22. (August 1968), pp. 798-810.

(U) ABSTRACT. Obervatinons of total ozone from ABSTRACT. The technique of electroreflec-

38'N to 60°S were made during the NASA Mobile tancc was applied to the study of epitaxiat (Ga, In)As

Launch Expedition No. I aboard the USNS Croatan. alloys. Two experimental methods were used and their

These are compared with the upper atmospheric mete- relative merits are discussed. The r'S-r i and A3-Al

orological data obtained on the expedition. It was transitions and their spin-orbit splittings were investi-
found that total ozone increases markedly south of gated as functions of alloy composition. The spin-

the demarcation (30°S-35 0S) between the high-level orbit splitting at k = 0 for InAs at room temperature was

easterlies and westerlies. An ozone maxinum was measured directly as 0.446 ± 0.008 eV. The electro-

located near 470S in the area where the polar strato- reflectance linewidth changes by a factor of 4 for the

sphere begins. r, 5-t1, series between InAs and GaAs. The broaden-

ing is discussed in terms of mechanisms such as field

01 1295 
inhomogeneity and light-hole lifetime for the InAs-rich

Wiee9 .H aalloys. The deviations.from a linear concentration

Wieder, H. H,, and A. R. Clawson. "Fiec- dependence that were observed for all of the energy

tron Mobility of Sulfur-Doped InSb Films," gaps were almost all identical and were related to the

SOLID-STATE ELECTRON, Vol. 11 (1%8), virtual-crystal model. Transitions below the fundamen-

pp. 887 9 1. 
tal gap were correlated with impurities by the use of

ABSTRACT. The electron mbifty F Of photoluminescence measurements on the same samples.

dendritic donor-doped enSb films, grown by recrys
tallization from the liquid phase, was investigated as a OL 1298
function of their electron concentration. Sulfur diffused Young, P. C. "Identification Problems
into the indium source material was used to produce Associated With the Equation Error Approach

variable donor concentrations, up to 7.5x101 cm-3. to Process Paramtr Estimation," presented at

The results show that PF = 2/3 uB, with uB the electron the Second Asilomar Conference on Circuits and

mobility of bulk nSb with the same impurity concen- te S 0 Ocobr Co ence rcit an

tration. An additional scattering mechanisn. probably Systems, 30 October 1 November 1968.

neutral dislocation scattering, is present in films at

295tK.in addition to the Polar Optical Mode and at 
ABSTRACT. This paper points out some of

295K, ntthe basic identification problems associated with the

purity sattering present in bulk InSb. differential equation error method of process parameter

estimation. It suggests that a process can be considered

01 12 96 
fully identifiable in a parametric sense provided: (a) it

is activated by a sufficiently exciting input signal; (b) it

Wieder, H. H., and D. J. White. "Micro- possesses an augmented state vector whose elements are

wave neither linearly dependent, nor approach linear depen-
I Magneoresistance of Dendritic n-Type dency, and (4) it is controllable and observable in the
(nSb Films," J APP.. 0HYS, Vol. 39, No. 5 sense that no pole-zero cancelation is present. In addi-

(April 1968), pp. 2401 07. tion, the paper shows that a modified version ot mul-

ABSTRACT. The resistivity po and transvere tiple correlation analysis can provide a useful, practi-

magnetoresistance (ApIpo) of dendritic monophL InSb cal procedure for assesung the deree of linear depen-

rdms were measured in the k-band microwave region. denee between the elements of the augnented state

A theoretical analysis of the propalation of a TE1 0 wave vector,
through films covering the cross section of a waveguide
was derived subject to the approx imation that the red, OL 1299
tWvty may be treated as a scalar quantity and the atten. Youn, Peter C. "Pr1s2sa Parameter

uation and phase coefr~lents in the lms are equal. It Estimalion, (ONTR AUTOMAT PROG; Vol.

is shown by means of these approximatona, good a 12. No 125 (November 968) pp. R31 3(V.

ment is obtained between the measured dc resistity

and the caeubuted microwave Feitivity. Satisfactory
qreensent i obtained between the measured dc mat AIRAt. lhearti'leeviwscli.al
netoresistance. its magnetAc- fil artnl revmetws dlasca
nt m t t id t aelmtdry p't''f parameter estimation theory and %hows how it can form

denCe. ad the culstted mad /pi) detemiine from a useful basis for the identification of dynaflw processes

measurements made an the micr'owave rqioa. from normal operatinr rtords.

30 31



PROFESSIONAL PAPERS NWC TP 4726

01 1300

'Young, Peter C. "Regression and Process P T TParameter EstimationA Cautioning Message,"PA E Tsimulation, Vol. 10, No. 3 (March 1968),
pp. 125-28.

ABSTRACT. This Technical Note outlines U.S. Patent 3,343,400some of the limitations of linear revesdon analsis impact Test Apparatu~s, by J, W. Rogers,as applied to process Parameter estimation and intro- Marv.,n E. Backmarn, and R. C,, Sewell, NWC.duces certain simple procedures that are now available 26 September 1967. UNCLASSIFIED.
for overcoming them. 

Test apparatus for attachment to the muzzle
OL 1301end of a high velocity impact test gun for investigatingOL 1301the effects of high vclocity impact of a specimen of aA. YC, T M. ~onwan nd ~ E.given metal against a rigid surface in a sealed gaseousYu, A . .M on oal," ndH.E atmosphere.Spicer. "Optical Properties o oat"PY

REV, Vol. 167, No. 3 (March 1968), pp. 670- U.S. Patetnt 3,343,49173. 
Protective C'ircuit for Elect ro-Firing

ABST'Acr TheoI~i re~e oto ~Devices, by Carl 1. Peters, Jir., NWC. 26 Sep-
been measured in the spectral rango 0.05 cV~hv<S11Stme 16.UCLSIIDeV. The reflectance is low and decreases monotonically protective circuit for clectro-raring devices whichin the re~on hs'?05 eV, indicating that strong abacep,. provides substantial immunity to premature or hazardoustion has started at photon encrgse near or below 0.05 ignition of cectro-fixring devices by RI: fields or othereV. The reflectanc has Small Shoulders at about 3.0, spurious rifing soukces.
3,0. and 6.0 eV. Optical functions have baen deducedfrom the reflectance data by the Xxamers-Kronanal. U.S. Patent 3,351,017Yau.- The wo cu~ve euxhibits a stong structuare at

h&'-6.0 eV, similar to the strong peakc at h&.5 eV of A ir-A rrning impact Fuze. by Jack A.-
wo of Ni. The absorption cof*n of Co als hus Myers, NWC. 7 November 1967. UNCLASSI-
a Prom inent Peak At hP-6.0 eV and smale one at FlED.3.2 and 5.0 eV. Thefe optica] data Will be used insa An inertia m- nbcr is restrained in a "safe" posi%separate paper in conjunction with Photonson.10 tion by a frusto-conical washer which is deformed by asuits to deduce the optical density of states of Co. deceleration force. viivh as thre opening otf a parachute,

permitting the inertia member to move to an "arm" posi-
tion. Thereafter, the deceleration of impact permits the
inertia member to move to "lire" position.

U.S. Patent 3,353,014
Likgit Homb, by Rolland Gallup. NWC.

14 November 1967. UNCLASSIFIED.

An improved Itghtbomb for use in obtaining
hAsdowpraphs and high-speed photographs. i.e..

schlieren-type photographs.

U.S. Patent 3,354,1828
f.metgcnc)y 1,4it Unit, by S. Shcflef and

S. M. Litl.NWC. 2M Novembe 1967. U N.
CLASSIFIED.

An enstrency light unit utllhslIW oxylumines
cent compounds to Provilde Ui~mination in airciaft
cabins, cockpito. emerltency hatches. tic

U.S. Patent 3,356,957
11 1r'Md Amplif ier. by D. It. Wheeler.

NWC. 5 )eqctvsber 1967 UNCLASSIFIED.
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Hybrid amplifier having a saturable-reactor type U.S. Patent 3,374,865
of amplifier as an input stage in combination with a
transistor amplifier and load circuit as an output stage, Snubber and Deploying Lines, by J. M.and wherein the output signal is a train of unidirectional Craig, NWC. 26 March 1968. UNCLASSIFIED.
pulses having an average value proportional to the magni- Shock absorber for a line disposed between a
tude of a unidirectional input signal. parachute and a suspended load in which a portion of

the line is looped within a plastic deformable tube whichU.S. Patent 3,360,726 compresses in stacked convolutions as the line increasesRadiation Rin tension, the convolutions providing increasing fric-Responsive Device, by Carl 1. tional resistance against shortening of the loop as thePeters, Jr., NWC. 26 December 1967. UNCLAS. loop ends are pulled from the tube.SIFIED. U.S. Patent 3,375,148
A method and apparatus for detecting and mea-suring RF energy. Pyrotechnics Comprising Silver Iodate,A mmonium Nitrate, Nitrocellulose and Nitrate

U.S. Patent 3,362,166 Esters, by William G. Finnegan and Lohr A.
Burkardt, NWC. 26 March 1968. UNCLASSI-Bipropellant Rocket Combustion Chain- FIED.ber, by Nathan J. Sippel and Herman J. Hoffman.NWC. 9 January 1968. UNCLASSIFIED. An improved silver iodate containing pyro.technic which upon combustion on the ground underA bipropellant rocket combustion chamber quiet atmospheric conditions yields active nuclei.having a plurality of mixing plates wade of a variety of

materials for their assessment fot use in the missile field. U.S. Patent 3,375,376

A nti-intruder Device, by D. W. Kermode,U.S. Patent 3,362,378 NWC. 26 March 1968. UNCLASSIFIED.
Light Extending Product and Process, by A transistorized oscillator circuit which responds

Everett M. Bens, NWC. 9 January 1968. UN- to internally induced vibration for providing u warning
CLASSIFIED. signal varying in both amplitude and frequcncy in re-

A light extended source based on chemilumines. to man-induced vibration.
cent materials for use in search and rescue on land and U.S. Patent 3,382,803sea. 

Fuze, by R. E. Swallow and C. E.

U.S. Patent 3,367,129 Panlaqui, NWC. 14 May 1968. UNCLASSIFIED.
Switching Circuit. of a Type Employing An inertia member is restrained in a "sate" posi-

a Four-lo er Solid State Switching Device, by tion by a frustoconica washer which is deformed by theW E. Fritag, NWC. 6 February 1968. UNo ornng of a parachute, a sprin then moving the weightWLA Fitg . 6to an "ann" position. In the event of the parachuteCLASIFIng a tree or the like. the weight is free to move to
An electronic on-off switch circuit usil a sifcn "fire" position independent of the rearward pull of theswitch smk'onductor deviCe, characteriae by a *lea- parachute shroud lines,

(son of a periodic positive turn-off spike to the cathode
terminal aLros a pallel small valved Jropping retistor U.S. Patent 3.383.681and a current storage capacito between the cathode DigllRanp Unit, by Kenneth 0terminal and pomund Dia ag nt yKnehOBryant. NWC. 14 May 1I68. UNCLASSIFIED.

U.S. Patent 3,370,519 A ditl rane unit whch plovides both neM.S.Patet 3 70d Meno mand range rate informatis in di~tiscd form,
Met/ if an i Afeen frt s Remvin an U.S. Patent 3.396170

Oialue F lmt 4 P" A tmo sphr* Pro'alels frim Be-U..at t3,9,7
for the i.en "I a Camer,. by Thomas Garcia. A luminumt l' idre Tcrwzok C;,mp&'xrsLyman . Vance. Jr.. and Lawrence H. Mach. and Snthesus Therrof. by Neil R Fet ler andhuff. NWC 27 February 1968, UNCLASSI. Bodo K W. Bartha. NWC('L. 6 August 1%98.FIl-I. UNCLASSINI:'D

A pwtctives devlem for the lts of a cunega n- A prwsu Ot he prepvratofi of aluminumpklved in ohtaUUg photopa$ph* cov em ofa fock"t hydride tetraok c t'tpkseW 'Mptllng addig a mem-
moor IC11'{'Iu Uralti. her Wleted from the Poup k unlsit esMntially of
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aluminum hydride etherate and aluminum hydride tri- U.S. Patent 3,413,455
methylanine to a member selected fror, the group cown-
sisting of 2-methyltetrazole, 2-ethyltetrazole, 5-ethyl- Analog Square Root Computer Using Hall
tetrazole, 2-methyl-5-vinyltetrazole, 2-ethyl-5-amlno- Generator, by Harry H. Wieder and David A. Col-

tetrazole, l-alkyl-5-aminotetrazole, and 2-methyl-S- lins, NWCCL. 26 November 1968. UNCLASSI-
c€anotetrazole at a reaction temperature ranging fomn FIED.
0 to -196 0C, warming to room temperature, and stir-
ring for about 30 minutes until a precipitate forms. A semiconductor Hall generator is used

An aluminum hydride complex with a mem- in conjunction with additional devices and cir-

cuitry to obtain an electrical output signal pro-
ber selected from the group conisting of 2-methyl- portional to the square root of an applied input
tetrazole, i -ethyltetrazole, 5-ethyltetrazole, 2-methyl- potential. The circuit is of importance for analog
5-vinyltetrazole, 2-ethyl-5-aminotetrazoie, I-alkyl-5- computers which may be the sum of the squares
aminotetruzole, and 2-methyl-5-cyanotetrazole. of any arbitrary junctions.

U.S. Patent 3,396,197
Heptafluoropropyl Diphenylphosphine U.S. Patent 3,413,457

and the Preparation Thereof, by Clay M. Sharts, Analog Ratio Computer Using Hall Gen-

NWCCL. 6 August 1968. UNCLASSIFIED. erator, by Harry H. Wieder, NWCCL. 26 Novem-
ber 1968. UNCLASSIFIED.

This invention describes heptafluoropropyl
diphenylphosphine which is useful in endcapping
azide-terminated polymers derived from diazides sich
as diazidohexaphenylphosphonitrile tetramer and bit.
phosphines. Endcapping is important to achieve the
maximum chemical and thermal stability in the polymen
formed from diazides and biaphophines. Heptaluom-
propyl diphenylphosphine is a superior endcapping
group because of the added stability of the heptafluoro.
propyl group.

U.S. Patent 3,402,631
Pokiized Light Reflectometer, by Roy

F. Potter, NWCCL. 24 September 1968. UN-
CLASSIFIED.

This invention relates to the measurement of
polarized liht reflection characteristics of a sample
substance, and more particubrly to a refledometer
device whose configuration permits merely the mample
and mirrors to be moved during the lustments for
various data points rather thu the necesity of moving
the source. porlitze. detector and the accompanyin
electrical connections. thus permitting the use of kWg
and mor sophisticated componets.

U.S. Patent 3,402.734
Behnced Piston Relief Valve, by Roland

W. Robbins. Jr.. NWC. 24 September 1968.
UNCLASSIFIED.

Annular poppt relief valve suawsding a
cntral plot valve end havig a ntetag Mrie So 1
prw te Ow nr (a of O po ppet vat. Whe
the pdot valve mow im rspose to tl preie.
it nievn the poess th4e n r fece of t&e pop-
pe valve. 04 s n Pressur actng oa its frmt
fac caus it to open.

36 37



NWC TP 4726

Hammond, P. R.. 16. 17
Haseltine, S., 24
Haseltine, W. R.. 17

AUTHOR INDEX Heller, C. A., IS, 17
Henry, R. A., 18
Herring, D. L., 9

Adicoff, A.. 6 Hightower. J. D., 18
Hills. M. E., 18

Alltop. W. 0., 6 Hfmn .J.3
Archibald, T. G., 24 Houliman, H. J. 34
Ashley. E. J., 8
Austin, C. F., 4, 7 Jernigan, J. L.. 19

Backan. . E. 33Johnson, W. L., 19
Batcma, B. K.., 33 Joyner, T. B., 19, 20

Bauer, E.. 7, 16 Kaufman, M. H., 20. 28
Beckstead, M. W., 7y, 8 Kelly. H. R., 21

Bennett, H. E., 8, 14 Kermode. D. W., 35
Bennett, J. M., 8 Knipe. R. H., 1S
Bens, E. M., 9, 34 Kraeutle. K. J., 21
Bergman. T. G., 9 Kremp. G. 0. W., 13
Bilbo, A. J., 9 Krier, H.. 21
Bos, T. L.. 7 Krueger. A. J., 30
Bottka, N., 10 Lake. R. R., 17
Bryant, K. 0.- 35 Lect. H. P-, 5
Buecher. R. W., 10, 25 Leipnik. R., 4. 2 2
Burkardt, L. A., 35 Liang. C. Y_, 22
Burton. R, C.. 6 Lindemann. R. R.. 10
caspers. H. H.. 15, 23, 27 Long.e S. M., 33

C'lawson. A. R., 10, 30 Longt. L. T. 22
('olberg. S. R.. 10 uetJ.R,2

Collin, D. A, 37 M wan. W. S., 25
Collges, R. A.. 37 Mallory. H. D.. 2~3
Corde, H. LV. I0 Mashhoff. L. H, 34
C ri , J .M,., 3 Mathes. H. 8, 12. 21

(Culick. F. E. C.. , II Miller, S A.. 15. 23. 27
Curry E. E, 12Mowon. W. K.. 5

('uny. . ., 12 Moore, 1). W .. 28
Crarntk, . .. S2 Motyka. R. I .A

Dieholt, l 1C_ 12 Myer%. J A , 31

Dilaberto, S P._ 12 Nagy. W.. 13
Dublo". P S'. 29 Nalgy. I. A. 3,7
Donutwe. J . IS25is'1 SM1

Dlonovan. T, N.. 12. 32 N~eWn. A. T., I4
Douslas. C. M.. 9 Npelw. A. . 4
Direu. C M. 9. I). is (bencts. K

tAI. IA t 3. 13 1. en.-I.. I
t #pl.( CG. 1) Pla. A. I -2I

rsgef. N 3 .9, 4. 29. 3S Panltqai G I . IS
Inannin. W is,.2. 35 Park'.u, c A . 35
lWhe. J . 14 Parsons, I A . I
Illndq' A N . 14. IS Paesm%,N I 146
trcman. 1 P. 29 hawi 1 . 16 ~.1

I nI a. W 1 .1 3 4 .P Ic t. H . 22
G a llu. R 1 . 1 P o tte j a . 3 ,) 2 6

(tiaa . 3 4 3)po tte l. 3 I . 3
G o3tl e 4 P rn a tl . A ~ I , 2 . 2 . 2

Gtdrsn. A S.I Pe.F6. S.2

ItesAK. 16 Vinl J . 2,

36 3



AUTHOR INDEX NWVC TP 4726

Rast, H. E.. 1S, 23. 27
Rees. N. W., 10
Rehn. V., 31IN 

T ARichardson, N. L., 23 IN T A
Robbins, R. W., Jr., 36
Roessler, V., 10 DISTRI BUTION
Ropers. J. W., 33

StI-Amand, P.. 25 1 Director of Navy Laboratories
Schadow, K., 28 10 Naval Air Systems Command
Seeley. E. W., 5 AIR-03 (1) AIR-SIOS (1)
Seraphin, B. 0., 14. 28 AIRO03A (1) AIR-602 (1)
Sewell, R. G. S., 33 I-3(1 AR60(2

Shah C. ., 4AIR-10 (1) A]IR.604 (2)
Shaht, C. 0 ., 4 6A R 30 1
S h u n , . G ., 3 6O 

- 3 E 1Shefl r, S. 33AIR923 12 ( 1)Shdol . ., 28 2 Chief of Naval Opteralin

Slot&, P. j., 29 2 A-3 Ch(1f)aa Mtra
Smailmun, R. E., 29 NSP-003 ()

Smit, S R.,I II Naval Facilities Enagineering Command
Spice, W. E . 12. 32 7 Naval Ordnance systems Command
Stierwalt, D. L.. 22 ORD.03A (1)
Sumnmerfield, M., 21 ORD-031 (1)

Swalow. . E. 35ORD-034 (1)Swalow, . E. 35Oki3-9132 (2)
Thompson, J. L., 9 OR 1).9 1 (1)
Truseblood. K. N.. 25 ORD.OOP (1)

Tschdy. . D. 132 Naval Ship SY11tems Command
Ts'.aad, 9 D. 13SHIP.OO)K (1)

Vance. L. G.. Jr., 34 SHIP-2021 (1)
Weslmacolt, K. H., 29 1 Bureau of Noval Personnel (Technical UbrasY)

Wheeer. . H. 337 O)ffico of Naval Research
Whe, D. , 3 Assistanst Chief for Patents and Patent Counsell foe
Whale, D. J., 30 Navy. Cod. 300 (l)
Wheiet. W. C.. 30. 37irector. eoneral Intenat Services Division, Code 320
Williams F. W.. 31 scientific Information, Librria (1)

'11)111W.~~ P . 2Icommandant of the Marine (orps
Yug A C-' 312 a t'Lafmmandes in Chief. Atlantic tIMeY ukn. A A .. Command"r in Chief, Pacific t1eeYukelsn A A. 6 1Air Test and t-wal..ation %quadmon 5
Zumi. 1), t IN I Cruise t)"Itoyee ice. Atlantic Fl

I Coulaet.Ileatrowe tortio Patlfk tieet
I tfleet Anti Submarine Warfare %c"oo. Son SIta,
2Marie ('wep Schoobs. kuenulca
2Novel Air Development (enter,. losas Hi

Patent Counsel (1)
Technical Library (1)

INaval Aie tAO" eee (44ter, I'll"etgbi.4 0104601

INovel Air ffjpoueert, Fecaily (1). Naval Air IFalaeeine
Canter. Ptladeipbse f Tochnical Litary)

I N"we Air twv Nla.tk 110et
I Novel Ak tatcr. Pftck tlleet
I Noval Air PruPwIskift Tst Ceftler. Ite0t00 (Technical

ukorary)
I Noved Alf liatie. North biandi (Teclnical Library)
I Newel Air 41sttoe. Patumnt River (Pbice~nia ad

Ptiniting. (Onde OA 2)
I Naval AMr Test (entw. P00stooet River lAtmemeat let)
I Noeal Ammnvot6-o I*Vpa4. ese (Tecbmakal Lihan0
t Newel Asmmitwon Ibepot. Oaks 40"daawe Technial

I Navel Avonc' Fauiy. IndisaPoits
4 9ice I of Ptent Coansel. Code 190 10)
Technial LIArary (11

4 0 

4



NWC TP 4726

1 Naval Civil Engineering Laboratory Port Hueneme I Submarine F~orce, Plicific leet

(Tnaval Ltrnc abo ene ~ I Naval Air Systems (Command Rlepresefitstivc. Pacific

3 Naal EectrnicsLaboator Cener. an DegoI Navel Uiaiot Offlcer. Aberdeen Proving Gon

Office of Patent Counsel. Code I 100 (1) 1Naval Plant Repreaefltotive Office. Azusa

Technical Library (2) 3 -Army Missile Command. Redstone Arsenal (RedstOnle

I Naval Explosive Ordnance Disposal Facility, Indian Head scientific Information Center)

(Technical Library) 
I Army Bllistics Research Laboratories, Aberdeen 1 1ovinig

I Naval Medical Research Institute, Bethesda (Technical Ground upetRsac ee~c~

Library) IAm oiiyF c rah

C aa ii etr ounsel Codu N04(t Center. Fort Delvoir (Technical IntelligeceBrfih

Office of Patent ConeCd 4 IIArmy Research Offike. Durham (Technical Library)

Technical Library. Code N 0302 2 (2) 1 Dugway Proving VGround psCeiaan

I Naval Observatory (Technical Uibrary) I Edgewood Arsenal (Chemical CoraCeia n

3 Naval Ordnance Laboratory. White Oak Radiological Laboratory, Technical Library)

Heati. Patent Branch, Code H11(1) 1 Frankfor'd Arsenal (Pitmanlt)unf Laboratory)

NOI. Representative in the United Kingdom (I) I Harry iamfond Laboratords (Technical Library)

TeNvalhrnianc Stbation India Hed(ehia iIpicainny Arsenal (Technical Library)

I Naal rdnnceStaion Inian ead(Tehnial ibrry)plastics Technical Evaluation Center. picatinny Arsenal

INaval lkt~tSchool. Monterey (Technical Reports (SM UPA-VP3)

Section Library) 
RdodAm muiinPatJcnc* buY

I Navel Radiological Defense Laboratory. San Francisco Radstoe Armyna AmmunioPan ecical Library)

(Technical Library) 
Redkston Arsenal (Technical Library)

3 Naval Research Laboratory ilc Iseands Aissean (Technical Library)

Patent Counsel. (ride 1 104 (1) yuWa Proving (Arsendl (Techical Library)

Code 2021 to ) 2II H Sdqand. U Misi raneTcnalLbry

Technical Library (1) 
IYm rvn ;ona(ehICILbay

2 Naval Ship Research and Development Center AVP0 (edurtr.U..Ar oc

Office of Patent Counsel (1) FOP.0OA- ()

technical Library (1) 1ArDfne(omn.EtArFreB

(Tehnca Liray)I Air Force Systems command. Ajidmew Air beert oa

2 Naval Ship Research and Deve opment atr a o lis I Tactical Air Command. Langley Air Force base

PTnia i brry ('TL.QDM)

HeNaadl Spateteach. Cdeveomn Labortory I Aeronautical Systems0 IDskirts Wright Patterson Air

Teanma l ibar Force Base (Technical Library)

I Naval Submarine Mediocall ('iti Nial Sumrn aeI Air ieMsi TtCitearckArlc a4

New Lsinion (lechnical library) I eUniest ibra0) Jrama(eter Au k Force a

I Naval lorpedii Statioin Key porl (Almt. 40 'l~ei

I Naval Irsosing Detvict ('enter. Orlando Nomti~i ee~i~t etCne.Ili i oc

Head. Patent branch. Code 107(11ofiecfRsac 
nlsl(OKHk-lAlV0w

Technical library (1) 
(o Technical .fati ~iathanVlpueen

I Nasal Undeessater Weaponis Research and Eninern I Library) O ,14%0 tw n Egnern

Station. NewIOrt Deuyocna Lly of ~ ftf

I Nval*ar040if, N%%" IArmed Forcies %saf' Collee. Nrfol

I Nasal Weapon% fsrluatiisn Facility. Krutland Air Force 10 riefer'r" lieciitoltiatia C'enter

Base I WpVft .qwtett Fvoalaths Group

I Nasal Weaos iabolatwiy. Ibhitsw (Tecbitkal Libriary) I Atoic Ensergy Ceimfima'*t (ehscL ibestl

I Naval Woatiinw VuAbty Anatae Wftke (QAC%.7. Navy I C Isital et gj1 5c* ac tia.1)C)

Weatws Preonal Patent Oitle. Cod# PAT) I VoilaralAe, n Adiitstraitii tbplitiietestn of

I Naval Weapons Station. Ytorktoweirfiattie %n

I Naviy tiidervsaer 'wood laboatory. lto" TrumbullatNWtt 11010 (I'oawltta -10 00defsea
Itiachookal library) INsii

I avUdwo"Sound Ko HelovoealAoetlty. Lflosir twfae
Naf tecnial I isatyr Ietae tNborarery. A00"oulo Weefar

(festesire lelseary)bloli

I twnflsr 0t Naval Ra'~fo'~' Irmht wyk. affo 0*4 1 Laiebr Rareaf% Center (Tecnica L ry

fiwue thnical librar))
Ol i .1 Nasal Kssafh 11luit h 0111CO. VhI A mvrfelieo5 0 iisio (.u .ra ome tuac Mapratd

tired(Patentliver.IslibrarSea
I tWrk# Of Nsal PAeseaush Ikeae b itler NO YK11(TKl4Adaeabea

beech il) I ~~AWOfit ell "N"~ tOA ?ic. n. ia At 1FRO

O ifrke Of Nosl few ath Illosiit M k . Iwiiei Ai24i I) Li tle nc .asbofld %G eh b a U ra
AW-04. la~n oIhauisVh,1*1 spl'

fied Arhhoeof A~en kic~e of I)rt Amarsemt Ror h

I~ ~ ~ f Avio Ivsn. Alrlve~tfiles Inc pft aramu

I Omtnae f 4641r ew. Atlastbc i fuel% ra it rbw1 - l k t w ',6 tc

42 43



NWC TP 4726
I Battelle Memorial Institute, Columbus. Ohio (Technical I Rohm & Ham Company. Redstone Arsenal ResearchLibrary) 

Division (Technical Library)I Bell Aerosystems Company, Buffalo (Technical Library) I Ryan Aeronautical Company. San Diego (TechnicalI Bell Telephone Laboratories, Inc., Whippany Laboratory. Library)Whippany, N.J. (Technical Library) I Sandia Corporation. Albuquerque (Technical Library)I California Institute of Technology. Pasadena (Technical I Texas Instruments, inc.. Dallas (Technical Library)library) 
I The Bendix Corporation, Electrodynamics. NorthI Carnegie Institute of Technology, Pittsburgh (Technical Hollywood (Technical Library)library) 
I The Boeing Company. Seattle (Technical Library)

Center for Naval Analyses, The Franklin Institute, i The Boeing Company, Airplane Division. Wichita Brnch.
Arlington (Director. Naval Long Range Studies) Wichita (Technical Library)I Convair Division of General Dynamics. Scn Diego I The Bunker.Ramo Corporation, Canoga Park. Calif.(Technical Library) I The Dow Chemical Company. Midland. Mich. (Technical

I E. I. du pent de Nemours & Company, Inc.. Savannah library)River Laboratory, Augusta, Ga. (Technical Library) I The Martin Company. Baltimore (Technical Library)I Fairchild I-iller Corporation. Farmingdale. N.Y. I The Rand Corporation. Santa Monica. Calif.
(Technical Library) I Thiokol Chemical Corporation. Huntsville Division.I Franklin Institute, Philadelphia (Technical Library) Huntsville. Ala. (Technical Library)General Dynamics, Pomona, Calif. (Engineering I Thiokol Chemical Corporation, Wasatch Division,librarian) 

Brigham City (Technical Library)I General Electric Company, Johnson City, N.Y. (Light I TRW Systems, Redondo Beach, Calif.
Military Electronics Department, Armament & Control I. University of Califoria. Institute of Engineering
Products Section, Library) Research, Berkeley (Technical Library)

General Precision, Inc., ibrascope Division, Glendale, 1 University of California Lawrence Radiation Laboratory.Calif. (Egineering Library) 
Livermore (Technical Information Division)

Gruma. Aircraft Engineering Corporation, Bethpage, I Westinghouse Electric Corporation. Baltimore

N.Y. (Library Director) (Engineering library)
I Hughes Aircraft Company, Culver City, Calif. (Technical

Library)
I lIT Research Institute, Chicago (Technical Library)
I ITT International Electric Corporation, Paramus, N.J.

'Engineer Technical Services Product Assurance
Department)

I Jet Propulsion Laboratory, CIT, Pasadena
I Lincoln Laboratory. MIT, Lexington

Ling-Temco-Vought, Inc., Vought Aeronautics Division,Dallas (Technical Library)
I Litton Systems. Inc., Woodland Hills. , if. (Technical

Library)
I Lockheed .sf;siles and Space Company. Sunnyvale, Calif.
I Los Alamos Scientific Laboratory (Technical Library)

McDonnell Douglas Corporation, Long Beach (Technical
Library)

I Mcl)onnell Douglas Corporation, St. Louis (Engineering
Library)

I Marquardt Corporation, Van Nuys, Calif. (Technical
Library)

I Minneapolis Honeywell Regulator Company, Minneapolis
(Technical Library)

I Naval Warfare Research Center, Stanford Research
Institute. Menlo Park. Calif. (, :quisitions)

I Norien Division. Unitid Aircraft Corporation. Norwalk,
Conn. (Technical Library)

I North American Rockwell Corporation, Downey, Calif.
(Technical Library)

I Northrop Corporation, Norair Division, lawthorne, Calif.
(Technical Library)

I Oak Ridge National Laboratory, Metallurgical Division,
Oak Ridge (Technical Library)
Pennisylvania State University. University Park (College of
Busnes Administration, Department of Management,issistal Professor of Management, R. William Millman,
Ph.D.)

I Philco Corporation, Philadelphia (Technical Library) FI Polytechnic Institute of Brooklyn (Aerodynamic Library)
I Research Analysis Corporation, McLean, Va.
I Rocketdync. Canoga Park, Calif. (Technical Library)

45
N WC 1 A0 1l/ aI 1141 c M

L



UNCLASSIFIED

Ke olsLINK A LINK a L IN oeC

Research
Mathemrivics
Geology
Physics
Chemistry
Propellarts

D ..... 4 3(BACK) UNCLASSIFIED
(PAGE 2) Secu~rity Classification



UNCLASSIFIED
Se . nly Clossiicatof,

DOCUMENT CONTROL DATA . R & D
Is" erUty ljas r eofti .1 tiee. bady of 8 nIrt . ,r nde en.j -notoelho .- I be ontered -he. the v.,erii 1esu 0 o-nleIthed)

ORItGINA tS "aaC T IVITT (C@4Po811 &ger)m a8. RPORT AECUR- T1 C LASS- A TION

Naval Weapons Center UNCLASSIFIED
China Lake, Calif. 93555 ab. CROUP

3 RE9PORT TITLE

SELECTED OFFICIAL PUBLICATIONS, PROFESSIONAL PAPERS, AND PATENTS,
1968 EDITION

4 OESCRIPTIvE NOTES (nr$?@PwO r#pn ad Inclua.e dies)

S AUTNO4I I(Iritr fteme. mide DiM18, lase name)

* REPORT OATE 70. TOTAL NO OF DAG&$ Tb. NO. O
r 

EIrs

April 1969 45
58. CONTRACT Olt GRANT NO 90. ORIGINATOR*S REPORT NUMNDERS)

6. PROjc YNo. NWC TP 4726

c. ob. O THEN "RPRT NOlED (Any other numbers that n~y be -stoned
tis report)

d.I

1O DISTRISUTION STATEMENT

THIS DOCUMENT IS SUBJECT TO SPECIAL EXPORT CONTROLS AND EACH TRANSMITTAL TO FOREIGN
GOVERNMENTS OR FOREIGN NATIONALS MAY BE MADE ONLY WITH PRIOR APPROVAL OF THE NAVAL
WEAPONS CENTER.

II SUPPLEMENTARY NOTIES 12. SPONSORING MILITARY ACTIVITY

Naval Air Systems Command

I Naval Material Command
_ Washiniton. D.C. 20360

I) AI*STR-AC T

DD POE 1A72 (PAGE I)DD ,NOV JN,473 L F
S/N 0101.I007.6I Security ClasSsfiC ston

4 -.


